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DETAILED ACTION 

Election/Restrictions 

1 . Claims 14-22 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on July 5,2005. 

Specification 

2. The disclosure is objected to because of the following informalities: the 
specification contains several typographical and/or grammatical errors. For example: 

Page 6, line 10, change "complicate" to "complicated", 
Page 15, line 1, change "replaced" with "replace", 
Page 16, line 8, change "are there" to "there are", 
Page 16, line 12, change "cover" to "covers" 

Page 18, line 19, change "737" at the beginning of the sentence to "735", 
Page 21 , line 17, change "seems" to "seams" 
Appropriate correction is required. 

Drawings 

3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: 610 in Figure 7. Corrected drawing sheets in compliance with 37 CFR 
1 .121 (d), or amendment to the specification to add the reference character(s) in the 
description in compliance with 37 CFR 1 .121(b) are required in reply to the Office action 
to avoid abandonment of the application. Any amended replacement drawing sheet 
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should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" 
or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 17,18,19,23,24,25 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

As for the device claims 18,23,24,25, it is not possible to tell the difference between a 
hole in the thin dielectric referred to as a "damaged spot" as opposed to a "pore". As for 
the limitation "damaged spot", it is unclear what the structure would look like .For the 
purposes of this Office Action the term "pore" and "damaged spot" will be treated as 
referring to the same structure. 
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The phrase "large lithographic margin " in claims 17,19 is a relative term, which renders 
the claims indefinite. The term "large lithographic margin" is indefinite and draws a 
comparison to an unknown. The specification does not define normal lithographic 
margin. 

Appropriate correction is required. 

Claim Rejections - 35 (JSC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 16,18 (as best understood) are rejected under 35 U.S.C. 102 (b) as being 
anticipated by Wolstenholme el al (US Patent 5,751,012). 
Regarding claims 16,18, 

Wolstenholme teaches, a phase-change memory device [Fig. 2 or Fig.3, 330] 
comprising: 

(a) a lower dielectric layer [Fig. 3, 34]; 

(b) a lower electrode [26], at least a part of the lateral surface of the lower 
electrode [26] being surrounded by the lower dielectric layer [Fig. 3, 34]; 

(c) a thin dielectric layer [Fig. 3, 28] including a pore ("damaged spot") 
having smaller area than the top surface of the lower electrode [26], aligned to 
the top surface of the lower electrode [26] and extending to the top surface of the 
lower electrode [26]; and 

(d) a phase-change resistor [30, 28a] filling the pore ("damaged spot") and 
formed on the thin dielectric layer [Fig. 3, 28]. 



Application/Control Number: 10/772,141 
Art Unit: 2815 



Page 5 



6. Claims 16,18 (as best understood) are rejected under 35 U.S.C. 102 (b) as being 
anticipated by Wolstenholme el al (US Patent 6,236,059). 

Regarding claims 16,18, 

Wolstenholme teaches, a phase-change memory device [Fig. 6, 75] comprising: 

(a) a lower dielectric layer [Fig. 6, 80]; 

(b) a lower electrode [22], at least a part of the lateral surface of the lower 
electrode [22] being surrounded by the lower dielectric layer [80]; 

(c) a thin dielectric layer [45] including a pore ("damaged spot") [50] having 
smaller area than the top surface of the lower electrode [22], aligned to the top 
surface of the lower electrode [22] and extending to the top surface of the lower 
electrode [22]; and 

(d) a phase-change resistor [55] filling the pore ("damaged spot") [50] and 
formed on the thin dielectric layer [45]. 

7. Claims 16,18 (as best understood) are rejected under 35 U.S.C. 102 (b) as being 
anticipated by Maimon (US Patent Pub. 2002/0197566). 

Regarding claims 16,18, 

Maimon et al teaches, a phase-change memory device [Fig. 16] comprising: 

(a) a lower dielectric layer [Fig. 16, 110]; 

(b) a lower electrode [134], at least a part of the lateral surface of the 
lower electrode [134] being surrounded by the lower dielectric layer [110]; 
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(c) a thin dielectric layer [150] including a pore ("damaged spot") [200] 
having smaller area than the top surface of the lower electrode [134], aligned to 
the top surface of the lower electrode [134] and extending to the top surface 
[202] of the lower electrode [1 34]; and 

(d) a phase-change resistor [210] filling the pore ("damaged spot") [200] 
and formed on the thin dielectric layer [150]. 



8. Claims 16,18 (as best understood) are rejected under 35 U.S.C. 102 (b) as being 
anticipated by Klersy et al (US Patent 5,536,947). 
Regarding claims 16,18, 

Klersy et al teaches, a phase-change memory device [Fig. 1, 30] comprising: 

(a) a lower dielectric layer [Fig. 1 , 39]; 

(b) a lower electrode [32, 34], at least a part of the lateral surface of the 
lower electrode [32, 34] being surrounded by the lower dielectric layer [39]; 

(c) a thin dielectric layer [46, 48] including a pore ("damaged spot") 
[Column 17, lines 20-67 and column 18, lines 1-18, discusses pore/damaged- 
spot formation. Particularly, "The filament confining means plays a role in the 
'electrical formation process' of the memory device. The electrical formation 
process consists of applying higher current electrical pulses to the newly 
constructed memory element until the memory element switches from its 
originally very high 'virgin' resistance value to a lower resistance value. Once 
this occurs, the memory element is said to be 'formed'. It is now ready for 
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subsequent lower current electrical cycling."] having smaller area than the top 
surface of the lower electrode [32, 34], aligned to the top surface of the lower 
electrode [32, 34] and extending to the top surface of the lower electrode [32, 
34]; and 

(d) a phase-change resistor [36] filling the pore ("damaged spot") and 
formed on the thin dielectric layer [46, 48]. 



9. Claims 20,21 ,22,23,24,25 (as best understood), are rejected under 35 
U.S.C. 102 (b) as being anticipated by Zahorik el al (US Patent Pub. 2002/0006735). 
Regarding claims 20,23, 

Zahorik teaches, a phase-change memory device [Fig. 4, 18] comprising: 

(a) a lower dielectric layer [52]; 

(b) a lower phase-change resistor [28], at least a part of the lateral surface 
of the lower phase-change resistor [28] being surrounded by the lower dielectric 
layer [52]; and 

(c) a thin dielectric layer [36] including a pore ("damaged spot") having 
smaller area than the top surface of the lower phase-change resistor [28], aligned 
to the top surface of the lower phase-change resistor [28] and extending to the 
top surface of the lower phase-change resistor [28]. 

Regarding claims 21,24, 

Zahorik teaches, the phase-change memory device [Fig. 4, 18] as set forth in 
claim 20 (or claim 23), further comprising: 
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(d) an upper electrode [Fig. 4, 32] filling the pore ("damaged spot") and 
formed on the thin dielectric layer [36]. 
Regarding claims 22,25, Zahorik teaches, 

The phase-change memory device [Fig. 4, 18] as set forth in claim 20 (or claim 
23), further comprising: 

(d) an upper phase-change resistor [the space marked by 34] filling the 
pore and formed on the thin dielectric layer [36]. 

The claim does not differentiate between material differences between the 
phase change material below the pore and the material filling the pore. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



1 0. Claims 20,21 ,23,24 (as best understood) are rejected under 35 U.S.C. 1 02 (e) as 
being anticipated by Horii el al (US Patent Pub. 2003/0209746), 
Regarding claims 20,23, 

Horii teaches, a phase-change memory device [Fig. 2A] comprising: 
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(a) a lower dielectric layer [Fig. 2A, 75, 66]; 

(b) a lower phase-change resistor [Fig. 2A; 69,71; Page 4 paragraph 
0031 /The oxidation resistant layer, the phase change material and the first 
barrier layer are successively patterned to form a plurality of data storage 
elements... Each of the data storage elements is composed of a first barrier 
pattern 69 and a phase change material layer pattern 71 stacked on the first 
barrier layer pattern 69."], at least a part of the lateral surface of the lower phase- 
change resistor [69,71] being surrounded by the lower dielectric layer [75]; and 

(c) a thin dielectric layer [Fig. 6, 79; Page 4 paragraph 0033, "The 
insulating spacers 79 may be formed of a silicon oxide layer or a silicon nitride 
layer."] including a pore ("damaged spot") having smaller area than the top 
surface of the lower phase-change resistor [69,71], aligned to the top surface of 
the lower phase-change resistor [69,71] and extending to the top surface of the 
lower phase-change resistor [69,71]. 

Regarding claims 21,24, 

Horii teaches, the phase-change memory device [Fig. 2A] as set forth in 
claim 20 (or claim 23), further comprising: 

(d) an upper electrode [Fig. 2A; 81,83] filling the pore ("damaged spot") 
and formed on the thin dielectric layer [Fig. 2A, 79]. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



11. Claims 17,19, (as best understood) are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Klersy et al in view of Sadjadi et al (US Pat. 6,495,470). 
Klersy teaches, 

a phase-change memory device [Fig. 1, 30] comprising: 

(a) a lower dielectric layer [Fig. 1 , 39]; 

(b) a lower electrode [32, 34], at least a part of the lateral surface of the 
lower electrode [32, 34] being surrounded by the lower dielectric layer [39]; 

(c) a thin dielectric layer [46, 48] including a pore ("damaged spot") 
[Column 17, lines 20-67 and column 18, lines 1-18, discusses pore/damaged- 
spot formation. Particularly, "The filament confining means plays a role in the 
'electrical formation process' of the memory device. The electrical formation 
process consists of applying higher current electrical pulses to the newly 
constructed memory element until the memory element switches from its 
originally very high Virgin' resistance value to a lower resistance value. Once 
this occurs, the memory element is said to be 'formed'. It is now ready for 
subsequent lower current electrical cycling."] having smaller area than the top 
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surface of the lower electrode [32, 34], aligned to the top surface of the lower 
electrode [32, 34] and extending to the top surface of the lower electrode [32, 
34]; and 

(d) a phase-change resistor [36] filling the pore ("damaged spot") and 
formed on the thin dielectric layer [46, 48]. 

However Klersy fails to teach, "wherein the lower electrode is filling a recessed 
part having a tapered sidewall in the lower dielectric layer so that the top surface 
area of the lower electrode is larger than the bottom surface area; 

and wherein large lithographic margin is provided owing to the large top 
surface area." However, Sadjadi et al teaches a tapered via. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
incorporate the teachings of Sadjadi into Klersy. The ordinary artisan would have 
been motivated to modify Klersy for the purpose of "the tapered profile of via 
opening 306 is easier to fill than a vertical via." [Column 8, lines 52-54]. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Therefore, see reference Broklin et al. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul A. Budd whose telephone number is 571-272- 
1664. The examiner can normally be reached on Monday to Friday 8:30 to 5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




